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FRQYHUJHQFH RI VHYHUDO DUFKLWHFWXUDO GLVFLSOLQHV DQG OHJLWLPL]HV WKH LQWHJUDWLRQ RI WKH YDOXDWLRQ SURJUDPPDWLF
WKHPHVLQWKHIRUPDWLRQRISURJUDPPLQJDQGPDQDJHPHQWWRROVRIWKHYDORUL]DWLRQSURFHVVHV3DWDVVLQL
7KHYDOXHDQGYDOXDWLRQLVVXHVSUHFHGHWKHGHVLJQRQHVZKLFKDUHQRWMXVWLILHGRXWVLGHWKHFRQVWDQWUHIHUHQFHWR
WKHSURGXFHGGLIIHUHQWLDOYDOXH9HUQLHUHV
,QWKHFXUUHQWSROLWLFDODQGFXOWXUDOFRQWH[WWKLVGLIIHUHQWLDOLVUHTXHVWHGWREHUHSUHVHQWHGLQDQHIIHFWLYHZD\IRU
WKHSXUSRVHRIVRFLDOFRPPXQLFDWLRQWKDWPHDQVFKRLFHVKDULQJDQGSDUWLFLSDWLRQ
7KH³GHFRQVWUXFWLRQ´RIWKHSODQVWUXFWXUHLVFRKHUHQWZLWKD³GLJLWDO´RUQXPHULFDODSSURDFKWRWKHFLW\EDVHG
RQWKHDEVWUDFWLRQDQGWKHPDQDJHPHQWRILQIRUPDWLRQWKHUHIRUHRQDUHSUHVHQWDWLRQE\UHFRUGDQGILHOGVWKDWRQWKH
RQHKDQGH[WUDFWVWKHVLJQLILFDQWFKDUDFWHULVWLFVRIWKHGLYHUVHJRRGVRQWKHRWKHUDOORZVWRPDQDJHJUHDWTXDQWLWLHV
RIGDWDUHGXFLQJWKHLULQIRUPDWLYHFRQWHQWWRWKHVRXUFHLQRUGHUWRLPSURYHWKHLUFKDQFHVWREHWUDQVPLWWHGWRWKH
UHFLSLHQW ,W LV DQ DQDO\WLF DSSURDFK WR WKH FLW\ LQ ZKLFK WKH IUDFWLRQ RI XUEDQ LQIRUPDWLRQ FRQFHQWUDWHG LQ WKH
DUFKLWHFWXUDOXQLWLVUHSUHVHQWHGLQDEVWUDFWIRUPVRIFODVVLILFDWLRQLQVLGHDFRKHUHQWFRPSDULVRQV\VWHPDQGUHWXUQHG
WR WKHXUEDQFRQWH[W LQ WKHIRUPRISXQFWXDOFKRLFHVGHULYHGIURPWKH IRUPHUFODVVLILFDWLRQV WKURXJKDV\VWHPRI
UXOHV7KHGDWDEDVHLVVDPSOHGLQ)LJ

)LJ6DPSOHRIJHQHULFGDWDEDVH
7KHREMHFWLYH RI WKLV VWXG\ LV WKH IRUPDWLRQRI DPRGHO FDSDEOH WR DVVLVW SODQQHUV DQGGHFLVLRQPDNHUV LQ WKH
GHILQLWLRQ RIPXOWLSOH FRQVHUYDWLRQWUDQVIRUPDWLRQ VWUDWHJLHV FRQWUROOLQJ WKHLU JOREDO HIIHFWV RQ VHYHUDO SRLQWV RI
YLHZDQGUHIHUULQJWRSRWHQWLDOO\FRQIOLFWLQJJRDOV'UGDFN\	7HOOHU
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7KH PRGHO LV DSSOLHG WR D FRQVLVWHQW GDWDEDVH GHGXFHG IURP WKH PDVWHUSODQ IRU 5DJXVD¶V KLVWRULF FHQWUH
0XQLFLSDOLW\RI5DJXVD)LJDQGH[WHQGHGWRDSRUWLRQRIDUFKLWHFWXUDOXQLWVUHFRUGVFKDUDFWHUL]HGE\
³RULJLQDOILHOGV´DQGE\³RWKHUILHOGV´LQVKHHWV WKHFRQWHQWVRIWKHODWWHUDUHPRVWO\GHULYHGIURPWKH
SURFHVVRIWUDQVODWLRQRIWKHGDWDLQLQIRUPDWLRQXQLWVDQGVXEVHTXHQWO\LQDWWULEXWHVYDOXDWLRQVDQGFODVVLILFDWLRQV
LQLQWHUYHQWLRQFDWHJRULHV
)LJD7KHROGWRZQRI5DJXVD6XSHULRUHE5DJXVD8VDJH3UHVHUYDWLRQ7\SRORJLHVDQG$JHRIWKH$8LQWKHVWXGLHGDUHD
7KHSDWWHUQ
,QLWVFRPSOH[WKHPRGHOLVDLPHGDWWKHDVVLJQPHQWWRHDFK$8RIDVSHFLILF,QWHUYHQWLRQ&DWHJRU\*LXIIULGD
	)HUOXJD*LXIIULGDHWDO7URYDWR	*LXIIULGDܫܥ௛௞±ZKHUH݄ ൌ ሺͳǡ ʹǡ ǥ ǡ ͷሻLVWKHQXPEHURI
JURXSV RI ܫܥݏ  2UGLQDU\ 0DLQWHQDQFH  ([WUDRUGLQDU\ 0DLQWHQDQFH  5HQRYDWLRQ  'HPROLWLRQ DQG
5HFRQVWUXFWLRQZLWKRUZLWKRXWH[WHQVLRQ5HVWRUDWLRQZKLOH݄ ൌ ሺͳǡǥ ǡ ͵ሻLVWKHJUDGHRIFRQVHUYDWLRQVWDWXVRI
WKH$8DFFRUGLQJWRZKLFKDVRIWPHGLXPRUFRQVLVWHQWLQWHUYHQWLRQLVHQYLVDJHG±EDVLQJRQDVHWRIUHVWUDLQWVݒ
UHSUHVHQWLQJ D VHW RI YDOXHV7R DVVLJQ WKHܫܥWR HDFK$8 WKHPRGHOXVHV WKH VHW RI UHVWUDLQWVZKLFKKDYH DGXDO
QDWXUH DQG IXQFWLRQ )RU HDFKܫܥD FHUWDLQ QXPEHU RI TXDOLILFDWLRQ UHVWUDLQWVݒԦ௚݃ ൌ ሺͳǡ ʹǡ ǥ ǡ݉ሻDQG DQ DFFHVV
UHVWUDLQWݒҧDUHHQYLVDJHG
ņݒԦ௚LQGLFDWHVWKHFRQGLWLRQVRIFRQIRUPLW\RIWKH$8WRWKHVHWRIYDOXHVH[SUHVVHGE\WKHVSHFLILFܫܥ VRWKDWLW
FDQEHSDUWRILW WRVHOHFWWKH$8LWFRPELQHVWKHLUGLYHUVHFKDUDFWHULVWLFV±VFRUHGIURPORZJUDGHWRKLJK
JUDGHDFFRUGLQJWRDVHWRIYDOXDWLRQIXQFWLRQVWKHUHIRUHHDFK$8LVGHVFULEHGE\DYHFWRURIYDOXDWLRQVZKLFKDUH
ILOWHUHGE\WKHVHWRIFRQGLWLRQVRIFRQIRUPLW\DVVRFLDWHGWRWKHܫܥ
ņݒҧ LQGLFDWHVWKHPLQLPXPQXPEHURIFRQGLWLRQVRIFRQIRUPLW\ZKLFKPXVWEHVDWLVILHGVRWKDWWKH$8FDQKDYH
DFFHVVWRWKHܫܥ. 
7KH$8KDVDFFHVVWRWKHܫܥ LIWKHQXPEHURIILOWHUHGVFRUHVLVELJJHURUHTXDOWRWKHDFFHVVWKUHVKROGݒҧWKDWLVLI
WKHIROORZLQJJHQHULFFRQGLWLRQLVWUXH

ܫܥ ՞ ׌݅ଵǡ ǥ ǡ ݅௞ሺ݇ ൑ ݐǡ ݐ ൑ ͳሻȁܾ௜ೕ ൒ ݒത௜ೕ׊݆ ൌ ͳǡǥ ǡ ݇

1RPHQFODWXUH
ݒҧ௜௝ UHSUHVHQWVWKHWKUHVKROGRIWKH݆WKFULWHULRQ
݇ LVWKHQXPEHURIWKHFULWHULDE\PHDQVRIZKLFKݒҧ௜ೕ ൒ ݐ௜ೕLVYHULILHG
ݐ LVWKHPLQLPXPWKUHVKROG
ܩ௠VRUWLQJRIWKHܫܥݏ
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,IPRUHWKDQRQHܫܥDUHVHOHFWHGWKHKLJKHVWRQHLQWKHVRUWHGGm OLVWSUHYDLOVGm FDQEHFKRVHQDFFRUGLQJWRWKH
W\SHRIJOREDOVWUDWHJ\FRQVHUYDWLYHRUWUDQVIRUPDWLYH$VDFRQVHTXHQFHDVWUDWHJ\LVGHILQHGE\WKHFRPELQDWLRQ
RIWKHVHWRIUHVWUDLQWVZKLFKSURJUHVVLYHO\UHOD[HGDGPLWWKH$8WRWKHGLYHUVHܫܥ)LJ7KLVFRPELQDWLRQFDQ
ILOWHU WKH$8DGGUHVVLQJDELJJHUQXPEHU WRZDUGV WKHFRQVHUYDWLYHRU WUDQVIRUPDWLYHܫܥݏ7KLVDVVRUWPHQWFDQEH
YDULRXVO\FRPSRVHGFUHDWLQJPXOWLSOHLQWHUPHGLDWHVWUDWHJLHV
)LJ6DPSOHRIWKHSURFHGXUHXVHGIRUDWWULEXWLQJHDFK$8WRWKHGLIIHUHQW,&V
(DFKVWUDWHJ\LVYHULILHGDWUHDOWLPHIURPWKHSRLQWRIYLHZRIWKHUHIHUHQFHYDOXHV$0$97PRGHOKDVEHHQ
LPSOHPHGHGLQRUGHUWRHYDOXDWHHDFKVWUDWHJ\E\DJJUHJDWLQJWKHGLIIHUHQWTXDQWLWDWLYHDQGTXDOLWDWLYHFKDUDFWHUVLQ
VWDQGDUGPHDVXUHPHQWVRIYDOXH7KHYDOXHIXQFWLRQVDUHGHILQHGE\ILWWLQJDOOWKHYDOXHVRIHDFKYDULDEOHIURPWKH
PLQLPXPWRWKHPD[LPXPRIWKHHQWLUHUDQJHDQGDFFRUGLQJWRWKHGLVWULEXWLRQRIDOOWKHYDOXHVZLWKLQWKHUDQJH
(DFK VWUDWHJ\ LV DVVHVVHG IURP WKH SHUVSHFWLYH RI  WKH PDLQ IRXU D[LRORJLFDO PDWUL[HV 5L]]R
FKDUDFWHUL]LQJWKHXQLW\RIWKHXUEDQV\VWHPE\WDNLQJLQWRDFFRXQWVRPHW\SLFDOLQGLFDWRUV
7KHLPSDFWVRQWKHODQGVFDSHYDOXHPDWUL[DUHDVVHVVHGEDVLQJRQWKHbuilding densityUHIHUULQJWRZKLFKWKH
H[WHQVLRQRIWKHWUDQVIRUPDWLYHܫܥݏHQYLVDJLQJWKHLQFUHDVHRIYROXPHLVFRQWUROOHG
7KHLPSDFWVRQWKHLGHQWLW\YDOXHPDWUL[DUHDVVHVVHGRQWKHJURXQGVRIWKHpresence of typical facade elements, 
DQGUHIHUULQJWRWKHbuilding volume ZKLFKDQRYHUDOOFRQVHUYDWLYHܫܥ0DLQWHQDQFHRU5HVWRUDWLRQLVDVVRFLDWHGWR
7KH LPSDFWV RQ WKH IXQFWLRQDO YDOXH PDWUL[ DUH DVVHVVHG EDVLQJ RQ WKH dimension RI WKH $8 DQG RQ WKH
technological performance GHSHQGLQJRQWKHFRQVLVWHQF\EHWZHHQWUDQVIRUPDWLRQGHJUHHDQGPDLQWHQDQFHVWDWXV
7KHLPSDFWVRQWKHHFRQRPLFYDOXHPDWUL[RIWKHXUEDQFRQWH[WGXHWRWKHLPSOHPHQWDWLRQRIHDFKVWUDWHJ\DUH
DVVHVVHGEDVLQJRQWKHRYHUDOOrevenue-cost mark up H[SHFWHG. (DFKܫܥLQFOXGHVZRUNVZKRVHFRVWPLJKWRUPLJKW
QRW EH FRPSHQVDWHG E\ WKH UHDO HVWDWH PDUNHW YDOXH VXUSOXV GXH WR WKH LPSURYHPHQW RI WKH WHFKQRORJLF DQG
DUFKLWHFWXUDOFKDUDFWHULVWLFVDQGWRWKHLQFUHDVHRIYROXPHLQWKHVXSSRVHGFDVHV
$SSOLFDWLRQDQGUHVXOWV
7KHSURSRVHGPRGHOWUDQVIRUPVFRQFUHWHFKDUDFWHULVWLFVRIWKH$8VWXUQLQJWKHPLQDWWULEXWHVRIYDOXHXVHIXOIRU
WKHDVVLJQPHQWRIWKHࡵ࡯࢙WRHDFK$87KH)LJVKRZVWKHDOORFDWLRQRIWKHDWWULEXWHVUHODWLQJWRWKH࢑ࢋǡ ࢑࢏ǡ ࢑࢚ǡ ࢑ࢇ
DQGWKHDVVLJQPHQWRIWKHࡵ࡯WRHDFK$8LQIRXURIWKHILIWHHQVWUDWHJLHV
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

)LJD6SDWLDODOORFDWLRQRIWKHPDLQFKDUDFWHULVWLFVRIWKHVDPSOHE7KHDVVLJQPHQWRIWKH,&WRHDFK$8LQIRXUVWUDWHJLHV
7KHVWUDWHJLHVDUHLPSOHPHQWHGE\UHOD[LQJSURJUHVVLYHO\WKHUHVWUDLQWVDVVKRZQLQ)LJ


)LJ*HQHUDWLRQRIWKHVWUDWHJLHVE\UHOD[LQJWKHUHVWUDLQWV
&RPSOHPHQWDULW\DQGFRQIOLFWEHWZHHQWKHGLIIHUHQWD[LRORJLFDOPDWUL[HVLPSOLHVWKDWWKHFKRLFHEHWZHHQWKHPLV
VXFKDVWRPD[LPL]HWKHRYHUDOOYDOXH%DVLQJRQWKHFDOFXODWLRQVFDUULHGRXWVRIDUWKHWUDGHRIIIXQFWLRQVEHWZHHQ
WKHGLYHUVHD[LRORJLFDOPDWUL[HVKDYHEHHQVWXGLHG7KHGLDJUDPRI)LJVKRZVWKHWUDGHRIIUHODWLRQVEHWZHHQWKH
GLYHUVHD[LRORJLFDOPDWUL[HV7KHIRUPDWLRQRIDPXOWLGLPHQVLRQDOGHFLVLRQPRGHOE\PHDQVRIZKLFKLWLVSRVVLEOH
WRVHOHFWWKHRSWLPDOFKRLFHDPRQJWKHSRVVLEOHRQHVLVSRVWSRQHGWRDVXEVHTXHQWUHVHDUFKVWXG\DVZHEHOLHYHWKDW
WKHSURSRVHGDQDO\WLFDSSURDFKKDVWKRURXJKO\ODLGLWVSUHPLVHV
'LVFXVVLRQVDQGFRQFOXVLRQV
7KHIRXUJUDSKVRI)LJVKRZWKHUHODWLRQVKLSEHWZHHQWKHIRXUD[LRORJLFDOPDWUL[HV7KHRYHUDOOYDOXHRIWKH
SODQFDQEHPD[LPL]HGE\FKRRVLQJWKHVWUDWHJ\ZKRVHIRXUYDOXHVDUHWKHKLJKHVWE\FRPSDULQJWKUHHRIWKHILIWHHQ
VWUDWHJLHVSURFHVVHGZHQRWLFHWKDWWKHFHQWUDORQHQXPEHUHLJKWDFKLHYHVWKHKLJKHVWYDOXH
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7KHSURSRVHGH[SHULHQFHFRQILUPVWKDWDQROGWRZQFDQEHFRQVLGHUHGDK\SHUFRPSOH[VRFLDOV\VWHPWKDWLVDQ
XQLWDVPXOWLSOH[0RULQDJJUHJDWLQJGLIIHUHQWDQGLQWHUDFWLQJD[LRORJLFDOPDWUL[HVHDFKRIZKLFKDFWXDOL]HV
WKHFRGHVDQGWKHSURJUDPVRIDVSHFLILFVXEVRFLDOV\VWHP/XKPDQQ
7KHSHUVSHFWLYHVRIWKHDUFKLWHFWXUDOXUEDQIDEULFUHKDELOLWDWLRQDQGWKHPDWWHUVRILWVSUHVHUYDWLRQWUDQVIRUPDWLRQ
KHOSVSODQQHUVDQGGHFLVLRQPDNHUVWRUHGXFHWKLVK\SHUFRPSOH[LW\IRFXVLQJRQWKHUHVSRQVLELOLWLHVDIRUNHHSLQJ
DQGLQFUHDVLQJWKHIXQFWLRQDODQGHFRQRPLFYDOXHRIWKHUHDOHVWDWHDVVHWDQGDWWUDFWLQJSHRSOHDQGLQYHVWPHQWLQVLGH
EIRUWKHGHVWLQ\RIPHPRU\LGHQWLW\DQGEHDXW\RIWKHROGWRZQDVDZKROHWH[WXDOXQLW\
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